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(54) OPTICAL SWITCHING ELEMENT, ITS MANUFACTURING METHOD. AND IMAGE 
DISPLAY DEVICE 

% (57)Abstract 

PROBLEM TO BE SOLVED: To provide an optical 
switching element for color display which is simple in 
structure, small and light and permits a high speed 
response, and which can be suitably used for a direct 
viewing/reflection type image display device 
requiring a quickly moving picture display. 
SOLUTION: The optical switching element 10 has 
optical multilayered structures 10R, 10G t 10B for 
displaying red color, green color and blue color, 
respectively on a substrate 1 1. Each layer (or a gap) 
differs in its film thickness (or a size) for each color, 
and is formed by using a gray scale mask or lift-off 
method. Color display is performed by changing 
reflected, transmitted or absorbed quantity of 
incident light by changing the sizes of the gaps 13R, 13G, 13B for displaying red color, green 
color and blue color, respectively. The substrate 1 1 is formed with carbon (C) for example. 
First layers 12R, 12G. 12B are formed with tantalum (Ta) for example. Second layers 14R 
14G, 14B are formed with silicon nitride (SiNx) for example. 
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*0><*7. SLM hvi/>> ft) *J 40 

*s. c©GLV(c*5t»ro:. *S3Waj*r»-5y*>tt 

©5 7-4T»Sffi4©ffl{cSffiM*4C3tt. ChJC 

jfe©»s©i/4tt*»-r. csut. »±t8B©y*> 

ttS 5-4 olttVjJOttS 5-4©®K 1 /2j8fi#© 

*o*0jf56»iaj4 1 *@*r*;£isi4cc;w 

hcttcxo. lycB^T*©?as*3>^ >\>?zc 
t&*mxsbz>. 50 
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[0012JGLVW. *SCC8lw;iK>tt5 7-^ 
$ £S*-C3fc©x ■{ * 5 C 4 #t 

**©-c v l6S2K*s»+^>'»4a< . *fifc*4?? 
>ytc«Lr(,»S*». «T©<l:'>«:fc><-3*©MafeW 

[0 0 1 3]£ltc. 3fe©0SrS£Ci*tf*fc«>Ktt4> 

>ttS7-*yJB4&*. tfctfoT, I&tcK^II- 
[00 141JB2K. UX0{ff3fe«. 0*@lWfc©Jfc» 

tcs^attr^{c*fu-c*sflS*«>ot^i;s©-c. 

aT-*K*Sfc#©^&£^#<.&£4 ft*. 
[0 0 1 5] S3 K. «gtC«E*JD^&<.>tt»rtt. 
#±1«B© 'J 5 ■7-©5Wffi4 »J«I V #>t* 5 7 
-©S»ffl4ttffiBWK«0-¥ffl±«C*ittr'C*S 
tf. |^K:tt0-^ffi±«cJwfo«c^. l,fc*^T. TBS 

mstc-en-en/hs ^mEZtoixt^xv 5 5 -©s 

Itffi #P3-mBc» 5 J: 5»S*ii® 4 ft *. 
[00 161S4K. GLVB. 3«SS4LTU— f^ffi 

^>tKK0UBGfc:&*JKItU *©#*S-5-*rcX* 
f C 4tC 2^5eH««:S*a: 5 Kl/fc^a 

^x^^3>s©H{|ta*iffl(c»a(/T:tr>**5. u- 

[00 1 7] <kDB*tt»R!ErSPS'C*e*.©4 
tt. *S»i*Sa5 5 8 9 9 7 4^*S«3*^«5 5 
00 76 l^C^$nfc<>©*»*S. C©^-fh/<^ 

s« (a«*n» ) ©JitcraBtsc^ty^e) 

*Wt/n>s. c©ir^-c«. b-csm* 
miu Sfi4es4©ra©ffi* > -r^fc^. ram© 

**34g{t3#*t:4«:J:9. *©#*aa*Sl>« 
S«3-ttS*>©-C**. cc-c. WB©fflJf*(JSfi© 
©Jr*n, KWU-C. -Tn, 4«t,-Cls9. C©«k^& 
M{fc£fflfc-rc4JCj:9, B3>h7Xr©J^a*?T 
J 5C4i«r**4Stiri>S. 
[0018] 

[«wa«»«G«fc5 4-rsasH] Lfrvttifih, ±2© 

i^&ttfiJOS^-CB. «R©fflSf*n, i 1 1 4 J <t 4' 

c4Bratti>4t,^ffla*«*e. a*tt» 

H4U-CB. »fi<*-e*SC4*#AS4. Sft^R 
(Si, N 4 ) (@5f*n = 2. 0> &4-©*m#ffl* 
Ul>©r. -e©«^KttSffi©)BSr*n, =4 4<ti. 
«ia3fe®«-CB. C©J:'>«:aWSS«A**«Jrc* 

q. *m©awKB»t,». »me^©aeffliSts-cB. 

yil/v-^A (Ge) (n = 4) «t4«rffll^C 4tC«k 



[ 0 0 1 9 J fCT. *tbKAiK-iflIHAK. SfcK. 
8«i:tC, :5£©!8iR©&&fB I ©a. MDT&mSlZti 

SS£SUgLfc (#812000-2 1 95999IIB 
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**. tit. C©#¥£Jf#3B&-CB. SK©ajR)ffi>f^ 
*N, <»n, - i • k. . n. UMtim. k, ttffig 
AB. ili«S¥ft) . »1©B ©£*&#*£ N 
» ( = n, -i k, . n, ttffljf$. k, ttjBSffi 

»> . W2©s©@sr$*n, . Mtmommz 
i. otLfctt. (4) mmmtrrmicm 

[0020J 

tan 



{(»- 



< o 

••(4) 



[002 1] JbiE©36^B«3g«:£;Bl»*C<«:tcJ; 
0. 2^7C©@ft^^€r»ST4©tC+»/5:BaiS 

«rWD8*SC£#Ti*5©r. BS£b*KK£&lf 

s±rraat5:e^®^£©ft«a*g«>-ce#k:tf5c 20 

£#-C#*. L/c#r>T. C©t6x-/ 3 ?->^^tta 
» • Ki*£©®«3fit3®«:W3icffi<,»S c tifi-CS 

z>. 

[0 02 2] t,*>l,&*i6. CVjtX-i 

a. ffit iffistc^Lr J2a>«6«t7©jtx 

tcfcs. Lfc#-jt, cwftx-f??:^^**©* 

S7^*5-©BBiH^7SRSCCffll^<»:. feWStt©* 
SCCS^t,©{cft^-Cl/*0. C©J: V.cfelPKtt©|l9 
BW. SS*ffl^ft:i:ta-53tSHft^«IB©»&i 30 

*s. com. *^-7 4^df*>65t©sifffia-c©ffi 

[002 3] ±SB©*X^v^>i/»^-J&7**v-© 

®fts^ss«:afflr4ie©»9©raHiLr. rgbs 

&»*©?< -r^r©@-caftKPftsc t «:/**© «» 
r. a«©fm^a-bx*sffl-r<sc4*sffljiccft4i 

[0024] *^wii*>*> m&&K.m*x tt 3 n/c t 
©-c. -t©»i©a«i*. «*<c«a«. >Ms&«r«> 
st«tc. <Btc. at»ttt©»@sm*J*«>6nssK 

• K8&©liS!^KH{cji?atcJ8t>£e itfrS 
[002 5] *fc. *«W©S2©a«tt > £a©E3 

:^©^#att*s»©**£a«a#*a5£©iia 50 



•3 r a-bx^*®©S««:fmr*ci«:j:0. #5-^ 
^©ftx •< ? f5R^*l8i$&ig-c^gr S 
*■# 7^>y^T©K^^S*!S«r5C iK**. 
[0026] #IWJ©S& 3 ©bwb. /jNsea*>-7&s 
^r*iiifc{c. *«fflj»*>^<. iaasi?^*^ 
-3b**J:i^»tt#©ttiB^^i6&H^K8g 

[0027] 

[Ba*(s«-r5fc*{>©#S] iiTfex -r •? * 

l>if%&k%. Sfcktc, 3fe©«JR©» Sftm&KmoM 
1©S. 3t©T^eSt4SCU^S*t3«r#rS4^ 

^©^ss^^ft^asbSflnaiaas. *$<fciwfe$ 
tmom 2 ©a *Eai/fc«jt€:wr e^ea^ffl*^ 
^aaaa*. ssLttc* *©»jR©*a»a^^ffl© 

ffll©B. *©T*3Ufe*SCl/©^*3*#-r*i 

mrnom 2 ©a*ets u/c«s* wr s^a^mffl* 
¥&mmm#t, s«±«c. *©»«©**waa*ffl 

©SH©B. 3fe©TSM83R*i9CU»5*fif 3*^-5 

£#&*©*$ 3#iagftweay*«iijisi8& > iszait 
^^«©»2 ©s*^L,fc*®*wi-*was*ffl 
jfc^^sflifitti. ^fe^ffliaisw. »fe^tffiiaiia 
a* &tti»efbnffira»a5©ifcjswtt a* 3 ^<bs € 

an. »fes*ffliaiBS5*fca«e«*ffiBi»a5©^#3 

*SMt3#4t£fcj;»K AJHLfc*©S«f. SjilfcO 

< B«iR©a*^fc3-tti«>©T*<&. 

[0028] *I6MK J: -f 5 9 > y»^©S8i^ 

©a. ea^ffl©» 1 ©n*j«»:t;#e3b*»©8 1 © 
a*. m©^u-x^-A-7^^«rffii,»-c0(srrai 

Si, 55ta^rffl©^l©B. »&^ffl©01©B*» 

<fcy«ft^*ffl©» 1 ©a©±tc. asatu-c, m> 
{c^*3©s^**fe«*fflHi!aa5. jaas^fflisaa 
hi. vn%$mfmm8i*t*ifo? & 3 *7c^=& m i 

imni")?> (a-Si)fi*. »2©yu-X^r- 
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±tc. 5.MW*omt3;&jmmm<i>% 2 m. afe 

3SSffi©#2©SfcJ:tf«&^a©SIS2©B*. »3 

fflii»ajfe jr^^aa^ffiraisia^acT sis t %s 
tr*>©-c&*. 

[0029] *9»»c,i:*tt0X;u 
mnrnt. sfi±tc. ai,»(cigt©<Dsi«5*e^ffl© 10 
m 1 ©a. nfeSbiyB©* 1 ©a*j«t^wfes^«©» 

1©®=&. 97 h*7ffi%ffl^T«^riIgi t 

mmorn 1 ©»> esa^m©* 1 (oma^am^m 
iffl<Dm\<r>m<D±xc> wtmto-c. e<->ic**3© 

igt. *ss^yn>ig©±(c. s^tcem©sft5 

jfceat^J8©3J2©©. »fe^ffl©»2©®*tJ:VW 
fe^^©^2©H*. •>7h4-?ffi*ffl^r»fi5T'5 20 

ctfc^^r. ai>K^#3©H**j*fesmfflrai® 

SI@4£Strfc©r<fe*. 

[0 03 0]*«93K«t:*K«S7St£H« t l^S/c 
tt2^JC^J3ftfc8»CWfcX A -y *>93&tc1ti 
fil3i-rScfC2^7cH««r*7-^^4t>©r*- 3 

^e^mffl©^i©». *©fisasft*ieci/^s^ 

3*#*S4£K*©**3#Wi#feSmfflR8IS 30 
3. te<tV*fe«^ffl©®2©»fcESl/fc«fi*Wr 
S#fiilmffi£?»IBttBtt£ . SfiJbtt. *©««© 
*Sgkfei^flJ©Jfll©Ji. #©T#3l»**3CLi?* 
*S 3 fcWT S 4«K-£©;*;* 3 *JDj^8fe^mfflRI 

©*5W&^j8©s&i©ji. ^tayf^MLimcun 

3 £#T SiftK^©^:* StftiJgJirW&amffl 
fflB8». 4J«fcV«eSwffl©S2©H*Eatft:«l3S% 

a. sfe^*flBiagi®*ft:«wa*^fflraiaa5©*^j 

^#3^tS#i®ai#®i€:ffl*fcfe©r**. 
[003 1] *«S8fc<fc S3feX^»^>y^-ctt. K 

{*©i*e. »a. we^fflnai®aj©*gfw<t*$s*s 

[0032] *«9!K:«fcS3£;W ? *>*$*©»££ 
ffiTB. Ml, ®2. SS3©yu-X*-.lt>vX*£J8 
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sib atcmts®) <om <*fc»*ti*> #ser 

[0033] *8W<c,J:S#;W ?*>y$*©ffli©Sl 
j&frffi-Ctt. -;7h*7a*ffl^J:5fcUft:©-c. a 
«©9eS^otx©a«3Sl/K:j:SSfiA«I68iftS4 
4 fete. 7-a*^fr©a®6iSM«:tti. 

[0034]*|^{C£$HSgtfji&irctt. 1*7C* 
&l»tt2*7cCC^3tlfc*aW©«a©3EX^ 
^3!^{cWi/r^^jt$ti4C4K:J:^-c2»5c*^ 
-Bft**&j*3ft&. 

[0035] 

[aw©n*©»38] err. **w©n»©jERK-9t,» 

[0036] (Ml©Hift©«ffl) 01*5J:VH2B. 

*mm®% i ©3i*©«««c«4*x -< , ruvmo 

*.»PDA (Personal Digital Assistant) . SR?^ 

n$i>©-cas. 

[ o 0 3 7 3 » *>f5S* i o«. #fcibK»# 
¥$mmm# 1 o r . &&ft*ffl%??J84t&{* 1 o 
g. «ea^ffl?fe^a»je»ioBt— ^rowiz-c 

s^fe. lilfe. #fe^ffl*^l*jS# I 0 R. 10 

G. 1 0 611 Sfi 1 i±«c-*i°itcK5ijsnt:v>*. 

C©fcX-f y^tffk* 1 0©¥SDBWC*»*-Ji£ 
mtf5-i>^SVGA. 8 00X60 OfcT {Mi* 

©it« • Riis@ii«*Ka©«^r*ft«. « i 4 7 

jtimxffil 4 7 um(CJRiot^5. 
[0038] *a^^ffl7fe^@«t®<* 1 0 Rtt. 
1 1±K. C©Sfil l<CftLT»fiS3ftfc. #©«JR 

©*&*aa^ffl©» i ©a 1 2 r. #©?#9isi*i8 

C U#S*S3£WT*44fcK*©:*S34£ft3tt 

zct®v*zt?mm7ffltm®i 3R. *j*vsma 

nKffl©S2©H 1 4 R*C©lE-CEi&Lt:»JdiLfc*>© 

[0039] Sta«^ffl*=?*»flHift 1 0 Gtt. S«t 
1 1±K. C©SK1 HCfitrJBlSjnfc. *©KiR 

©*-5»es^ffl©s i ©n 1 2 g, je©T$9&&@ 

C Utf S^C* 3 1 1 K*©>c» 3 ££{t3 * 

sc4©r**ae3bnfflia»8in3G. *j<tcma« 

^«©»2©S 1 4G&C©JB-CE&l/T»iaUfcfc© 

C0040] «/t. #as*ra*^a»fi*i 0B 
tt. ssi i±fc. c©sei lKftur^fltstifc. 

ife©&iR©&&lS€i&nffl©3J 1 ©H 1 2 B. 36©T* 

jaatec u»a^#34«r4ttt>{c-t©**3* 

^{t3«&C4©r#SWaS7nffl!fflB^l 3B. toi: 
0 c #fe*^ffl©»2©ai 4B%C©)®CS»Lr»flt 
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[ o o 4 1 j ass. »a. tm3&VB*#*mmm i 

OR. 10G. 1 OB©±*(CB. HltC^LfcJ:^ 
(c. 0j*.ttm*-T3R (S iO, ) frfcfc&X^-lM 

6%^L,r^a©*/<-^7^ i 7*j«63tTt(,>5„ 
c©#x-< 9 1 ozzxjitcmffigu, 

©4>©-C*5. 

t o o 4 2 ] ijx-m* 1 7 ©a®. -rafo«s*-j- 
iM6(c^3n4ffi(c«. awatt«sc»-r*fc«>. 
«e. as. or. i og. i o 

BCC*tl6L-C> K5ft7-f;V*l 8R. ®&7<rt-*l 8 

g. 1 8 B#&»i©#fer0jS3*i"a> 

Sfil l©a®*»?>*/<-*7X 1 7 ©KB 
&. life. 8R. 18G. 18B©S 

B) *-C©ffi« (Tttto^. X'-t-IM 6 ©S3) «« 
*«2. 2»m££<. jlsaK«U:OartiaufeD& 

[004 3]Sfil 1«. (C) . y57r^ 

h (£»> &£©#&B. *>*A (Ta) fc£©£ 
JS. IMt*nA (CrO) &£©«<t£B, mt*2> 
(T i N, ) &£©fift&JS. K (S 

iC)ft£©8{t«}. Ha>{5i) &£©*$(*$ 

©. Cti^3fe©»«©*4tm©WK«:a^ 
l353S«ft»©^Sl,^aMtm«: < fc»)»fiS3tifc<>©i 

[oo44]$*s. »a. was*s©ai©ai2 

R. 12G. 1 2Btt. *©»«©* *)i-C*»). ML 
BTa. Ti. Cr «£<£©£«. CrOfc£©IMt& 
B. TiN. K£<omt&m, S iCtt£«XK(fclL 
•;a><S i ) ft &-©**{*& £«cj;DJ&fi)i3*ifc*>© 

[0045]|fca. fcfe. Wa&iSJB©IS2©B14 
R. 14G. 14Btt. »9m85cJ:D0!3E3tifc«>© 
TN&O. Mitt, Mt?*> (TiO, ) (®Jr¥2. 
4) . SttS* (S i, N, > ()B*r$2. 0) . &it 
388(ZnO) (JB»r*2. 0) . m\t=-*7 (Nb, 
O, ) (®8f*2. 2) . K<t^>** (Ta, O, ) 

<Sflr$2. 1) . mttm (SiO) (®»r^2. 
0) . BHtXX (SnO, ) (®ff$2. 0). I TO 

(Iratium-Hn Oxide) (SJr*2. 0 ) &£tU: 0]&£ 

[0046] &*». t<m&. ©a. «aa^ffl©*2 

©B14R. 14G. 14BU. X-f ??>4flBiftB${C 
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fcfc©r*set!W£u>. $a. »a. #e 

3ySffi©SJ2©Bl 4R, 14G. 14BB, »2©i 
^«©»2©ai4R. 14G. 14BB. *©-SMC 

iTo^i'^^asa^sg-cfts^a. »a. «a 

SmfflSiPii»W8l 5R. 15G. 15B*Strt&£B 
[0 04 7]iSa. 8a. #aibnffl*££B«»&& 1 

io or. i og. iob». -e©^r©a (*fc«*rai8 

3) **&ar5i>«:itfr-?Ti,>s. fc/cu. a*a. » 
a. %&&frmmmwgi 1 5 r. 1 5 g. 1 5 bbs 

a?BJ£#$l/<Tfc,fc<. *I!E66©*S-Ctt> 
2 0nm4&r>-tl>&. 

to 0 4 8 ) #a &a. #as^ffl©» 1 ©a 1 2 

R. 1 2 G. 12 B©«SW&KJS». A83fc©»S. 

a. *a«mffl©»2©ai4R. i4G. i4B©# 

20 ^»tcj:0**6fe©-C*D. m«5~6 0nmg 

e©tt%is. ^^©j&wcfc^Ttt. ^as^ffl© 

J» 1 ©S 1 2 ROfUDftSSttmBl 2 . 8 n m. 

aea^ffl©* 1 ©a 1 2 G&smtiumz «w*.«2 

1. 6nm. #aa*ffl©»l©ai 2B©«®6WcB 

[ 0 0 4 9 1 #a. sa, *aa^ffl©»2©a 1 4 

R. 14G. 1 4 B©5fe*M&fiJ«i. Sffil 

Kft««t/<B^Xfl:£©aW 

tm«:j:OJB«34i-ci»o. ssa. »a. was 

30 ^ffl©»l©ai2R. 12G. 12B*»>»*(T 
a) tt^©jRgE(S»©^tJ&^Btms?tcJ:0mtI3ti 
■Cl»5i©^K:B. r A/4 J (ABA«*©SSIfa8fi) 

h. K(b«Sl/<B^vXfei-©aw«¥HcJ:0»fiS3 

n. jj?a. ©a. ffa^wffl©»i©ai 2R. 

1 2G. 1 2B«ii/y3> (S i ) fc£©iB8»»©'h 

3«cwtK±»)»«3n-ci>i»^(c». m »a. 

#a*mffl©»2©ai4R, 14G. 14B©5fc£» 

40 5. cti«isa. »a. #e«mffl©»i©ai 2R. 

12G. 1 2B4S i(CJ:»)^«l/fciS^©*?rK5 

Kgsw^fc*. #a. »a. wa^mffl©sr2©ai 

4R. 14G. 14B£©£j*i**£»J:Dfe±« <*W 

[0050] feLk©KStt«««: r A/4 j T A 
/2j T?)&:< ifc. Ct»6©iafi5©ffCfe«kl». Cti 
«. WAtf. -^©a©*^RJS*«A/4J:»)J?<a-o 

/t7>. te*©a*»<-ria^brffi^css*>6-c* 

50 C©C&«te©!Slfe©i^«CiJt»T* > BST'a>*. 
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15882002-32831 3 



17 



18 



ra«A/4j ©Jasmins *©£•*-*. 



( 0 0 5 6 ] JJ3©J: y if 

SfcflOtt. B3fci>LBl9{cijU,fcJ^;fc£«:j:9 



coos i ] ±a©#a. we^mffl©^ ss-rsci^-ct*. 

2©814R. 14G. 1 4 B©3fe£Kj»ttl*. [0 057] *1\ B3tCipl,fc«J:*K:. 

»&. fHS»mfB©jS'?»*Bl 5R. I 5G, 15B >frhtLZ>WA\ l&jmtZ. -tor. H4«C^Lft: 

£&trjg£ffl£ LXOy&ft.Ltciem'mL (%&7 K 5 J: ^ WittfCVD (Otanical vapor Deposition ; 

*fe v ttWnmm <t&fm&m fttcto. s«i i±«c. .Hfct/fcttB 

i©ai2R. i2G. 1 2Bfc. sfra se. we* *f,w«fiatm«f>f jktb) B4 

jjy8©3&2©81 4R. 14G. MB&BttKEfcXC Jd$©<fc?K. *^©#IBKfcl>rtt. 

3e^6Wfe©Sft42m:©Jlr«fiS3ttfc«^a4l/ io £*Jfl©3n©81 2R©K^tt«ittf 1 2. 8nm. 

T*>J:<. C©Jt&CCtt«£8KteWS£j£Lfcj!e#&} t*g^J8©l&l©Bl 2G©^«mtf2 1 . 6n 

Ute 0fc¥7K5**>X) ay»a©J§££|i33?&*m m. Wfe^ffl©»l©Sl 2B©R^ttff«.«l 6. 

SWT* &©£■*-*„ 3nmKSK£l/-Ct>i*J. H4©Xgt?fliS^5f >f 

[0052] xmom-ctt. »e, w&js^ *K4 i ©bjsuj. afe»ir^e«^fli©» 1 ©a 1 2 

ffl©»2©JI14R, 14G. l4B<mmmm- G©BJ?2 1. BamKMU<ttZ£'>icrZ. 

( Sfe. «fe^fflaw*»9 1 5 R . 1 5 G. [0058] CftK&l»-CfTfot»*H 5 fcl->LB 7 ©X 

1 5 B©ag«fcBJ?4l$<,>A:«i) ti. *ft*n3 2. g«. C©f >Z)l»4 \ %Z,Xjffimcx-??>?? 

8nm. 31. 7nm. 22. 8 am<h(/?l>&. SC£«CJ:9. S!->KHJ?©K&*»fre3bjy8©S! 1 © 

[0053] ssa. »e. wes^fflB«®i3R. i ai 2R. »as^ffl©^i©si 2G. wea^i© 

3G, I 3B«. ^©^tt^SJCioT. *©##fl 20 Sfl©B12B«r»fiWSfc«>©ie-C*5. AfWUK: 

(*fe. life, #fe*^«©»l©Bl 2R. tt. 1 ©B 1 2 R tit. KJP2 1. 8nm 

12G. 1 2B£*fe. »fe. Wfe^wffl©^2©ai ©^>5r;PK4 1%8. 8nmX»?>yi*^-riCi 

4 R. 1 4 G, 1 4 B <b©rai3) «reiSTftU5lca tcj: OJfcSTS. »feg*»©» 1 ©S 1 2 Gtt. f > 

J&SftTTH*. sfcfe. »&. Wfe^fflBBtSPl 3R. *>VK4 l*ix>^>^5ti«C^i^«CL-C3W©KJSt 

1 3G. 1 3B£Stf>*Jt#tt. a99T*h«filflrt , « > =&«}#;*#iC£«:«l:9J&ST£. Wfe*i*J8©Sil© 

S?#Tfe,fc(,>. mfc<fcl/t«. f(«, £S(*M)'7 B12Btt. 5»>*rt<lg4 1*5. 3niii!>f>» 

AD8(588. 3nm) tC«TSHff^n 0 = 1. *^SCiKJ:0«fiW5. a7fcwt?tJ:5 

0) . $&M (N, ) (n. =1. 0) SfciL-T K. a»>^^R4 1©^9»»4 1A. 4 lA«x?f 

«. *(n, = 1. 3 3 3). i"j3->^JKn, >^*S*lttl>. C©,fc5«C. *>*;VH4 1 *»Bt 
= 1. 4~1. 7). X^7A3-A(n. = 1. 3 30 KJ:9B&*RBK&*<»:9fcX7*>m*'r*fc 

618). yu*y>(n. =1. 4730). J?a- » v 43U6©«SrtJKT«:Pt <»WfS i^K^U 

Fj**> (n, = 1 . 7 3 7) &&-*$9«:f5h*. & -X*-*vx*«:«t,>-ci,>$. 

j^a. »e. ^a^swisai 3R. i3G. i [0059] m^mbic*.^ *>*n>m4 

3 B 4Cit>-C4-5. l±tc»l©7* rU^XrB2 l*JSj-&RWC&* 

[0054] ^a. ^es^ffliaeai 3R. 1 u bi©?* rt^xrflte 1*. TftftMis-cfet* 

3G. lSBfl^mWtSU, rx/4©Sfftffij fcBl ©*!✓-.**— *v**3 i*ffl^rasi&Stt 

4 U/4©B»(S (OfcStO J £©|BJt:. 2tm$> £. !61©i'U-X*-;WX*3 1tt > »?«k>u- 

4t,>ijaKW{cXib-r*6©-C**. CtUCfcOAMft 1fe-AKJ:*fiJg}8@S®£»ffit,T. ^ffia«r^» 

©5W. 2J^b<tt»iK©fi*»2iI»**l,»»j*RW !embtcWmmm<D1i7Zzns-\-*-7Zi?Wt*Z> 

©H12R. 12G. 1 2 Bfc<fccra?S. »&. Wfeg ©J:^nc^U-X^-rt'VX{'iL-r. S^lffcttU 

Sffl©m2©814R. 14G. 1 4 B©fiJ5©iS££ -1ft-A©MS«Hc<fc- 5 Till/-«JKvXi'*3feij«a 

r««c. A/4©«sa*'6,^ii>i*nr<>. ffi©a©e® aT*i"<;»') z&Br&ct#v$zt>oimmt$ 

**l>ttSJr*©^©^<tC«^r*-5©-C. TA/ nri>4 *+-*l'-7f)7>VimHEBS 

4j©Si|fCtt > ru«A/4j ©li^fcgfa*lSt>© (HI* Enerw Bean Sensitive) iJ^^U-b) . i 

1 0 0 5 5 ] *Hte©SaK*5Ur». fStfe, t l»SC4tc«J:»). 7#huyxh©»jtS4S5S5U J5 

fi3*7iyaWISSl3R. 13G. 13B©*?W^* 36Sn*7* h Ui/Z YOm^i$e.XiCi.1fi^i. 

3« fA/4j . T&tots. ^-eni 62. 5nm. [0 0 6 0 ] C©i5<t* lO>fU-Zir-A,-?z>?3 
137. 5nm. 112. 5nmift-5Tl>4. SO l*ffll>r. »1©7* hUi?X KR2 H&J&fcSl*. 
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1<D7* bU^XhB2 1 fe&to#T*:,*;i,B4 l<0 
x 7 *>*£tr5C<fc(U:D % ®HCnl,lL£ f )lc. * 

>$m4 imi(D7* n^*hK2 lomRtt 

[0 0 6 l)HB8Wctt % 09*tf> x?*>*t/-h# 

*tt*3ll<D7* hU^XhB2 i(DX7*>yu-|* 
D ri 0^&©SfllO7*hl^XhB2 

mi<om\zR) t. c<omi>mm<D'te^mm<D 
m ?mmm<omi<D®i2G. 1 

2b, *s£V2i>$)im4 Komtsmn 1 a. 41 

A) iomOHftt) 

[00 6 2] ±30J:5fc, *feS*ffl©mi©812 

rcdk^^*«>^$ < v mfeWrimvm lomiz g« 

*fe*mffl<0^ 1 <D® 1 2R<fc9fc8. 8nm»<, * 

&&rsm<Dm 1 ©a 1 2 Btt*&a^sj<z>sg 1 om 1 2 

RJ:0t>3. 5nmifl>„ l»^t, *>**B4 1 

h<Z>H^2r<*fttf, 05<DXgrtt01<&:7* hU^ 
XF-J82 1*8. 8nm©2f8 % r&fcM 7. 6nm 

m i <07 + h vi/x h«2 1 <db&#, fm&fimwm 

10J81 2RTtt0nm (311 <3[)7* h WJX HB2 1 

{^^c^an^> > m&mm<om\c>m\ 2Gr 

1*8 • 8nm©2« v "T&fcfc 1 7. 6nm(j(l©7 
* h l^X hB2 1 BSifl©8JS*»8T*> . WfeS 
^©91 1 ©J§ 1 2BTB3. 5nm<£>2<g*C7. On 

[0063] ±^&KmmcmLZtiitm \ <o? * 

M^X hB2 1 £*>*A<B4 1 <fc*£t>tfTx** 

*>**B4 itC#?*»l<J!>7:r 
Xhfi2 l©x-r^>yu-FCDit»2rA^^ 3* 

mi2R&fc$,2txzmi\wc. *>*^R4i*a5 

Rj?17. 6nm©9l(D7* hU^XhB2 1 
rx?^>ysn. *>*;UB4 l<DSffl#8ffit/C 
M^^«cr>gri<OJBl 2G^^3^^. B« 
BWtC. *>*JM«4 l«9»Bff7. OnmCDSIlO 

7* hu*;^hBi2 i fc^±«cx^^>^^n, 36k 

6. 3nm(DWfeS^ffi<D»lC[>Bl 2B3W&«3ti * 
T ri = R„ - D„ 

(fc/cu R fl t»fas^^n>e4 2ox^^>^i/ 
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*XhH©x**>yu-h#2r*fttf. i&K&JBtt 

itW^, ^»cD»S«:fc^r«, mi®?* v 
uyxh«2 i£S#r*xgicfci>-c, astc^t/ft: 

a*&C!>mi<Z>7* Ms2?XMR2 l<0«i?Tri». x 
^ (5) ODBMfe«r«/crJ:^«:^^ri^ 
(5) 

10 [0064] COJ:^tcbr^>^^H4 l*x**> 
*fc£D3;fc7^Ktt!XU B7*C7*Ufc£5fc, a 

^6CS^<DS^^fe^ffl©» 1 <»m 1 2 R. 
ifvE<?>$fn<DJ§12G. #fe^fflCD»lC[>IBl 2B* 

[0 06 5] ;xcc, ®8tcmt£*>ic. ffl5fc;*;t£# 

se, wfe^J8ra«an3R. i 3g> 

13B*#I^Sfc&0«^<tU-C, #SBV'i3> 
( a - S i ) 184 2 **J-&BJrcjfr£t *. & 
S. W&a^mifflKtSl3R. 13G. 13B©55& 
20 Sm^fflia»«S13R<^*$^16 2. 5nm£&4> 
C<0*a®V»Jn>Jg4 2fcl 62. 5n 

[006 6] CftiC8<a9*fcBl lCC^TXgtt, 

5c^t$©n^^*fe^Misj»»i 3R. aes 
^raisffl 1 3G» n^mfjkmmm 1 3 b z&mz 

1m. imw*mmm sr. i3G, i3B«:*ti£ 
^S3*5c«ttK:x^^>^-r-&xgr*^. ft««jtc 

tt. ^#3162. 5nm(D^a^^lfflBSgPl 3R£ 

30 Bmzttm\z. ^aa^v^>B42*Jx 7 ^>^ 

3 7. 5nm<D»&^n^9fBI«»13G^0fitr^2e> 
tc», *SW^ , J=i>B4 2*2 5nmX7^>^* 
T5. ^Ct$112. 5 n mC!>WBgb*ffll8IK& 1 3 B 

x 7 f>^in. H8fc*Wc*ftRW3 
>B4 2OP083ffa4 2A, 4 2Att, HI ltC^Ufc 
J: ^ fc5££lcx ^ ^ > ft*. 
[0067] BOfcml/fc^^tt:. #SH>Vn 
40 >H4 2±tCSI2<D7* h l/^XhB2 2*^-^Ki? 

Sll/T*5^fcm2C[>y l/-X^-;Uvx^ 3 2^rffll>T 

»2©7#HxjPXhB2 2*aft-r^Xg«:*J 

2 2cr>BiitT rl tt t (6> ommmitrjiSicK 

(6) 

U-h©ttl^U k D, t KSB<%&<0%2<Dy * h U^X 
50 hJB2 2©^^ft^Ri5©^3t>aJ^ (*fcfc>^S$S3& 



02) 



#4 2 A, 4 2 A) £. C fc HS <D/J\ S I > 
<fRa. &a. Wfe«^ffiK®Sl 3R. 1 3 

g. i3B£&*^ts«» tvmmv&im) 
[0068] m&<om<o7* vuvxv&zzoz 

*. 

[0 06 9] m<D7* rl^Xh®2 2fc£ 

t>1*T V 'J 3 >S4 2 (OX 7 * > tf&i ICtK. 
J:9. 01 Ut^Lfc^K. #H©VU 3>K4 2K 10 
82©? * r HS2 2cr>^tt^e¥-r^Ci^T 

[0070] HI 2tc^Uc<fc^Cc v *>£;t 

S4 lfeJ:Cf^H^';=3>K4 2(D±CC. ^7X?C 
VD (PECVD ; Plazraa Enhanced Chemcal Vapor D 
eposition ) £fcfc«£ECVD (LPCVD : Low Pres 
sure Oieirical Vapor Deposition) fcC£*K ^fe. I* 
a Sfe^OS2(D!814R f 14G. 14B£® 
m*tc$><m\t>r4$i <S i N, ) g4 3 

jfras®?-*. tot*. mi>rjmWiAz<Dnmzi) 20 

X&&Zt\Z>dmifi$>*)^ fcfctrfcl 00-8 0 OMP 
jb*^®4 3<D5I&0fc;*j#2 OOMPa tt*Z£5 

t£$&x®mt*>. ire. #as^ffi<D» 

2COS14R. 14G, 14BC0^>^^aa^fflcr>^2 
<om\ 4R<DfiJg#3 2. 8 n m£&t>/ia><D*C v CC* 

T„ = R,, - D P , 
(fcfcU Rr,«*S©^i;3>g4 3<DX9^>^U' 30 

hH2 3<o^^at)K^a>/j\$^gj» (r«ct>«im 

#4 3 A. 4.3 A) COftfcWiO/hSLt^filft 

®ff»<ii*& ©a. we«*ffl©»2<D®i4R. i 

4G. 14B) t<D®M<J>m&m) 
[007 3] Btffc&C!>»3a>7* M^i>XFB2 30>A 

40 

[007 4] *£<D&* 83007* hlx^xhS2 3fe^ 
frtfT m t * A m 4 3 <DX v * > y £ff 5 C i KJ: 
HI 5(c^U/c<k^Cc, gfttf^3iK4 3{cjB3<D 

©awtc^sidtifcE^jcfis^swsjse. sa. * 

ftSbKffi<0»2©Jil 4R. 14G. 14B*9&S**l 
*• 

[0075] »vx\ itfefe. »a, Wa3l*JB£9J3JtI 
K15R, 15G, 1 5B£#l£T£fctf><DlTOB 
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'rttK$n-5S<b^^SB4 30H^ii3 2. 8nmi 
T*. 

[0 07 1 ] CftttR<Hl 3*>6B15fc7jVfXg 
I*. S^tcnvc!>Rtr«iRfiSncm>SI20Jll 4R. 

»fe^ffl<o»2©@i4G. im&momzomi 

4 Bfc^fiST* C(De<fc^^«H4 3^33C7C 

2. 8nmcr>|SfeS^ffl©»2(DJil 4R^»Scr^fc 

[sX^tiXDmitmZHZ. RJ93 1. 7nm<D»a 
«*ffl<D»2©H14G*»fiS'J-^fc«)*C», Sft^r^ 
XH43&1. Inmx^>^jf4. BJS22. 
8 nmcr>wa^^ffl^20@ 1 4 B«&£?*fcS>K: 
gfb4r-f3tK4 3£l 0nmi^>^n. 
HI 2CCijU/^fc*4*UM30MH&4 3 
A, 4 3 At*. 01 SCC^t/fc^CC, ££CC£7?> 

[007 2] *r> H13fc*Lfc<«fc. Wfcy-f* 
K4 3 ±£313 ©7* r U^X rS2 3 

C©SB3CD:7* rU^XrK2 3£, 

ur to^fc»3 u-x^A7^ ? 3 3 *J8c>rffi 

014fcmUc£5&3*7C^fcJlX-r*. 
g91 4*>6t>^SJt^k:, 83<07* 

x h^2 3 zmtthiMicto^r;. B\4tcmlr1t& 
3t»CD®3<Z>7*hU^XhBS2 3CDJB!9T rj «. 3« 
(7) <&H**i8fcT<fc5KfroTl>*. 

(7) 

^r^r^. Wfe«^ffl»a3»*Hi 5 

R. 15G. 1 5Btt&&rWB^iL&^;tf&t»<D 
%&&7nmom2<D® 1 4 R, 14G, 1 4 BO±(C^ 

n-en^a. e&. wsa*ffl2w»«si sr. 1 5 

G. 1 5 BiMG&tiZ. 

[0'07 6]%iC % H 1 to£{M2$C^LtLZ'<-y 1 

1 l<D3mtf>h2. ZumOBmtCto&XSiCI&mi,. 
c©»<b^yrj>H4ri;7 h^-^aic^o^^-^^y 
C5t/t\ HI 7 (A) . (B)CC^LfcJ:^ 

«c e&. wa^^JgflJ^ioR. 1 og. 
1 0 B«:wur^n^-«<Dx^iM 6 v&m 

[0 07 7] ^©ft, «*«7 9<b+*y> (Xe 
F, ) 4ffll>fcF^>fX9*>^U:»K aaS<bOT 
0)IHM^>;3>M4 2«B^-rS. Hi 8 

4$J:^1 QtC^bfc^^K;. rA/4j<D*?fl^t 

©a. wa^fflsisstffli 3r. i 3 
g. i3B**0u*n*. c^tr. sm. ©a, #a 
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^fflje^H«S»lOR. 10G. 10B*ff/tfc 
C0078] fcfc. 

X-f ?*>y$*7U-f£tttC*a©#*-#5X 1 7 
Ol^St) 1 7<DStB«C 

13:. a?IEft*fl±;*tf 5fc»©^a. »a. «a? < io 
>HU8R. 18G. l8BiF?tt>&lSi$tn:\.>Z>. ij 
1 7£&£T£BKC« > ^Vi^* 
7W©rtaS4£3& (N, ) (He) 3 

y * i o (Das^atL-c^etsti, 
*3QS©jf*sl-cttmH:5 okp a©~. 'j •> J*&mnt 

(007 9] *©8. 2»yc7u-<tt«:»S5snrc>5 

O©*^^ * 20 

ffcA-tf^Xl?**^^^. *©«3«1 1* 
* •< V> y-T Z> C £ <c J; 0 *f 5 C tifi-Ct Z. 

[ o o 8 o ) ±acDj: 5 &«2**rr *ifcx 
n=f-\ o©»sa. »a, waamraass^aastti o 

R. 1 0 G. 10 Btt. sfca. »&. tfe**fflPJBISU 
13R. 13G. 1 3B©3fcT«&rt#;*£. A/4© 

5«f§£A/4©«Stt (0*a&) £©lffl («*.» 
U/4J 4 roj £©H1) T. 2ffiW*S<,>tt3&£« 

cc^fbs-tticttcfc^r. AlfUfc:>fc©KW. 2ffl£ 
C<liUiR®Si^fk3i*et.©-C*5. S&a, Hfe. 30 
#&&ftB%?*Si»£&L0R. 10G. 10B£8 

strssaafcttitiiswi. *©^tt*fctt«Miw& 
a. 

[0 08 1] *SQS©«»R:tei»-cB. #m. lie. H 

fe**ffl3t^lB«jg{*l OR. 10G. 10BW, tS> 
SSUc<fc»>ffil*3h*. ffce. S6. 

^ffiSW«*Bl5R. 15G. 15B£. ffcft. 6 
&. Wfe^ffi©»l©gl 2R. 12G. 12B£© 40 
R8^©®EEEfBHI<c 5 Sft£-c£ C1tm& \t)ic J: 
T. Wfe^ffi[SB5t81J 1 3R. 1 3G. 1 

3B©jfc¥&Mt*ai**. W*« TA/4 j 4 TOj £ 
©fffl. TA/4J £ f A/2 J £©ttC2flW 

KttDl}**. «!Sft. j*a. fce. #aSwffli8W»* 
K15R. 15G. 1 5B. &&. Wfe«^»© 
Sll©ai2R, 12G. 1 2 B^©«EEPttJ*®Kfl<J 

tcgwbstticitcto. i*a. »a, wfegb*/BHBR& 

31 3R. 13G. 1 3B©*t3£*Sfi©iSirca 
KWtc«(b3tf. A«Lfc*©Slt. Sb<l*aa*4 so 
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t>«»JK3f©»&»8ttt (77ay») tcX(t3tt*«fc 

(0082] tc-c. sfta. &a. fffesjsffliaffiffi i 

3R. 13G. 13B©jl^&rt§**0J*«-fcia© 
r A/4 J £ TOj £©|BI-C2flWtcW0§^£f 

s. iftfe. aa. »e^nffla«*sHi 5R. i 5 

G. 15B£*fe. SB. Wa*5U8©fBl©ai2 
R. 12G. 1 2B£©ffl©a&|g*i0Vr»5£# 

«. @2o (a) {c^t/cj^cc. *a. »&a 

^ffl©^2©H14R. 14G. 14B»iica. 
#fe^nffl©S91©ai2R. 12G. 12B<C#l,C 

«mu<:ttss£^o. it&£i^m®vmi 
3R. i3G. 1 3B©*^mia^:t3ttmtf'r^t: 

TA/4J C©£*. AfWittRStSiiv tiBS 

±«e£«t^. 

[0083) chtcstL. ?sfe. »a. ^aa^fflaw 

3*3® 1 5 R, 15G. 1 5BKiE©«E (^*»©« 

asr«m«+ 1 0 v> ^aano. sfea. sa 

^ffl©»l©S12R. 12G. 12B%g|lftl/0V£ 

■T4£. irascwa^T*. C©#«?W«:j:0. b 

2 0 (B) K^Cfc^^JC. jjcfe. Waa^ffl© 

iB2©ai4R. i4G. i4B#. ma. »a. «a 

a^ffl©Sl©ai2R. 12G. 12B<c&g?£. 

c^ur^a. sa. waa^mm^si 3R. 1 3 
g. i3B©3fe#tt&*#s#-f^r ro J £&*. c 

©£S. Sfil l*Wit«#-sff>«:4©*4!R«©* 
SI l(C^(C«KK$ti. B®±tSJI£«t5„ 

[ 0 0 8 4 1 «r&. *a. aa. ^a^*ffl*^^afl» 
SttioR. 10G. lOBtf^tt-ettffls^asn 

ZZbWmVkZ. H20 (A) ©«»«:*» 

i»r. »a. n&s<^mmmmmmi sg, 1 5 b^e 
©see (*mm&vam&+ 1 ov> tewnu 

»a. *a3bn£©$ 1 ©A 1 2 G. 12 B«Sttt- 0 
V£?S£. »miJ3#m*Z. C©»«3WK<fc 

o. 02 1 (A> «c*t,fcj:5«c % waa^i© 
$2©&i4G. 14B*. »a. #aa*ffl©»i© 

IB 1 2 G. 12 B«C«i&T*-:fr. ^a**ffl©»2 © 

a 1 4 r ttjfcaabRj§©38 1 ©a 1 2 R*>e>aiu 
3iS*«so. c^ur, »a. waa^«wsiai sg. 
i3B©*^w^#s*«roj £«to. m&nmm 

WBl 3R©*^ff5^*Stt r A/ 4j £44. C© 

£*. ea. wa«*ffl*^a»j£*i og. 1 0 b 
tcA«bfc*tts«i i«c^cc®jRsn. ijsaawffl 
3S«s*a«Jt» 1 0 RKAWi/fc*©**ssf s ns© 

■C. HE±l*|S£«c*. 

[0 08 5] */t. B2 0 (A) <omKis^ 

x. «a*^fflaw»a«i 5BKiE©«ff (*f&»© 

««ttt«itf+10V) *B«Ilt. «aSmffl©Sl 
©812B48JftL0V£-rS£. »«3l**%4"r 
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t. C©»S3l;fc«:,*O t 02 1 (B) (CmLfcJ:^ 

k. «e^fficD»2<oai4B*i. #&a^ra©3t 1 
©bi 2B«cffis-rs-^. aa. »e^fli©»2© 

R. 12Gfr6ttHJbfcttB£S^>. Wa& 

^rai®»i3B©#m&;*$s** roj 4*0. a? 

ft. Sfe^ffllfflfiB? 1 3 R. 13 GOMt^W^^t 3 

» ta/4 j 4&<&. c©4*. n&mmmzmn 

S{* 1 0 BCCAWtfcife«g« 1 1 (CSc£(CRiR<!ft. 

»*a. ®&m?jk®%*&®m.t*i or. iogkah 10 

[0 08 6] C©«k5K#S3fe©JBS8-CB. n-©sg 

1 i±tc. sa (ifcuram) ©e# 

3) *^arSl>KE&S^«P]-©#fiS£*r-f 

a. &a. *a3t7*ra#^B»a«;i or. 1 og. 
1 0 b i c 4 k j: 0 % * -< v ? > vtt 1 0 s 

5tcbfc©-C. B#&fllia-C;fr5-^pJf6 

6«c. — b©#* v 1 0 tmmho> 1 1 ? 

■fe^«r«lfiS-rs©r, FfcU* l-?©e?-fe;l'K;6#©& 20 
*«© 'J # 4 ft S G L V tclt^r 

»^JiaK:JSffll/ft:«^K. /jN£gJMt*«J864&-5 

Ibt ©i!C>M>lS^©fiSffil^^-C* £. 
[0087] *fc. *3B&©jfc»-Ctt, Sfil 1 Ja^rCJt 
sScS. »e. WfeS^ffl©SBl©)il 2R. 12G. 1 

2 B©Ktf$tt**ftffl©ffg©ilr*hl;f fit>fc«>. 

*m©a«©i4^*sK< sffii 1**2 

«*tacs«i ifc»«sns©r. a#&4'#i&£-r* 

[0088] jb*.t. *ntt©«srctt, 1 e*tr;uc 
^Bt©3exY,^>yjR^io*siDsrn«. -en-e 

[ 0 0 8 9 ] */c. *SIK©^ffl-CB. _L2i©ifcX >f v 

oomt-mKis^x. m&. na. wa 40 

3bSB3fc££Btifc# 1 0 R. 1 OG. 10 B©SB 

atamm) tmmrmK.m*zwi. ®2. 
f&3©7* hu»xhm2 1. 22. 23*. 81. 

2, Sr3©^W-X^-^-7Xi'3 1. 3 2. 3 3£ffi 

i»-c3;x7B5ni-ra«t!>{cLfc©-c. ig»*«iJ>3tt 
#6a-cii&si*a. »a. ^e^nat^s 

Bi&fclOR. 10G. 10B*8S«CfflSS<)BsX-C 
[0 09 0] <?g2©3dS©JBB> *CC. *a59©®2 50 
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©*tfc©JBSB{c{RS#X #XW?\,>xmi? 
S. ;*^©*SK«*#X^ 01 K 

n^fcBl ©*ft©«»tcR43fe^-f yf->^SR^4H 

£;&ft©#tc*j<,>Tit&9. *©«». gn©ntfc©i& 

[0091] 2Ra6©»»tC«S*X A ? ^vytRiP© 

sa^s«. jyT©^-c»i©5ew©»Sis*o-ci» 

»l©SUt©»SS«:tol.>-Ctt. &B <* 

idivmm <om Jttearsixcg 

&*?*a. Sfe. Wa3t*fi£«^B*Jgtt 1 0 R. 1 
OG. 1 OB€rra-©SSl I±(C«fi?r*fc»K. » 
lttl»l,^3©yu-x»-^/-7Xd'3 1. 32. 33 

cntettu-c. 2j3S*©j&fl8fctet,»-ctt. y 

7 h*7fij£JB<.vt. &aCT4«:8<k©Igr»rS©M 

[009 2] «T. l32 2&l,>t>ia4 9%#Mlyr. * 
HS6©»»CCRi3lc^ A v*yV3fr<mWm.<cr>\.* 

[0093] H2 2{Cjn^fc<fc^>(c. 
5i<>*iE.^SSSl l€rffl&f-5. C©SS±«:. 51* 

KB#©sa*j*e. »&. wes^ffl©* 1 ©a 1 2 

R. 12G. 1 2B*. S&CtKM'XDXm'Cmtii? 
[0094]»J*CC, COSfil lO^ffiKfcteor^ 

U H2 3fC^UfcJ:^<c < *&^r«©»l©B12 

R*«fitr*ft:«b©7 * h ws* vm 1 zmitz. 

[0 09 5]Kt>-C. H2 4{C^Ufc«t^tC. Sfil 1 
te£V7 * b uyx HE6 1 ©^ffifCtofcoT. fSfi. 

«aS^ffl©9l©Bl 2R. 12G. 12B© 
±2tfcH8*6fc4®Bit,-CW*«* >^ (T 
a) K8 2*J£KT*. ±a©J:^K. *HiS©^ffliCc 
tet,»r«. *a^m«©» 1 ©B 1 2 R©BJ§«*mtt 

12. 8nmT*4*6. 2 ©SJ?fe 1 

2. 8nm4-f5. 

[0 09 6] -t©». ';7ht7i*ffll,>t, 
yxhBB 1*. *©J:tCfi39;*tlT 6 
2tit«:B^T*. CtifCiO. 02 5{C^L-fcJ:^ 
(C. f>$^6«c&0f!8©iy?©?Sa«*B©»l© 
Bl 2R*i»ffi§n5. 

[0 09 7];x«:. Sfii i*j<t^j55eamffl©mi© 
Bl 2R©±BK:toft:- 3 -C7* hUi^Xh*lfe«L. 0 

irvDEtuas©** f =&Bi>Tai36-rs. cruet >) V 

*hlsV>XVZ/*$-~>{fL. H2 6«C5«UcJ:9 

k, im&mmom 1 ©a 1 2 Gi&m tic*®? * 

H^yxhS6 3€r»fiWS. 

[0098] mucmLft^ic. mm 1 
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*si.W7* hR6 3©£BCC*>fc-3-C 

* (Ta) K6 4*jfflR-f *. ±2©«k!>tC t *fS»© 
TftStCfeU-Ctt. ©a^Rffl©^ 1 ©JB 1 2 G©HEtt 
m«2 1. 6nnrc*$*6. »*;HB6 4©8J? 
fe2 1 . 6nm4T*. 

[0099] *<m> »y t*7&zm^x. 7*n, 
[oioo] H«4fc. ssi i4$j:^a 

JB©81 1 ©a 1 2 R. 12 G©£ffitc*>fc ->T7 * h U 

2 9 {C^U/cJ: 5<c. #&SbSffi©$ 1 ©^ 1 2 B£«J 

[0101] «nt, H30(c^ufc«k5«:. Sffil l 
*s<fctf7* huyxhS8 5©£®tcfc>fc^>-c v 

* (Ta) R6 etfi&ar*,, ±&©,fc5f<:. ^uss© 
Jt38«C*Jl>T«, W&*/^©» 1 ©JB 1 2 B©BJ5B 20 
W*«16. 3nm-C*5*>6. *>*WS6 6©IDS 
*>1 6. 3nmin. 

[0 10 2]*©« > V7 f-*7ft*ffl<,>-C. 7*hU 

S>XhgB5*. -e©±tc5SSsnrv»s*>$*He 
6££fciC|$**£. tJ-UCfcO. H3 lJC;RLreJ;9 

tc. * > * bft *m a©sm©#fe«mffl©s 1 © 

If 12B#J&£;*ti£. 

[0103] JM±©«fc^{cur. -eti-eh^a©®?* 

*Tr&Sfc&. #fe&jj*Ji©# 1 ©JB 1 2 R. 12 

G. 1 2 B#&&tritcSfl*©Ig<c<fc955jdW-S. 30 

«c. &feT?5(,>«c*s?©g&sjse. se. wfes^ 

fflfB8©13R. 13G. 1 3 B&&tifrZ1t«XO®!&. 

mtox<Dtmmuw>m^ #&c:£k:m*©hi 

[0 10 4] S«l lfcjtfsfcfe, Sfe, «fe* 
^ffl©»l©ai2R. 12G. 1 2 B©±ffi(C:fofcr> 
T7* h h£&ftU B7St&t>Sm©vXl>* 

JH.»r»jt-r*. cntc«k«)7* i- us?* i- «:/>•*-.=. 
R%««r4fci&©»ttB4t'C©*aHW3>Bie 40 

8 (B3 3 ££J8T Sfctf>©7 # h U^X I^Jg6 
[0 105J3WC, H33K^tfcJ:^tt:. 7*hUi> 

* fee 7 * j:^*e«*ffi©ff 1 ©a 1 2 r©£B(c 

bfeoT, #gjRU')zi-> (a-S i )H68*fiaa-T 
*. ±&©J:$<c. 2tm©«)BH:i$t>Ttt. ft&m 
ffllfflBtSSl 3R©^#3«m»16 2. 5nmt^ 
*SSt";3>B6 8©eSt>l 6 2. 5nm£ 

( 0 1 0 e ] -&©». -17 h*7a=*fiii>-c\ 7*i-u 50 
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hB6 7%. -t©j:K:fij«snx:i»s*asv»;3 

>H6 8iit>«C»ST*. CftKj:"). H34K^U 
fcJSStC. efS©^#S*Wr4sJsfeaw«IBSl«l 3 

[ 0 1 0 7 ] ttl»-C. SSI 1, »SSi"J3>H6 8 
fcjtf&e, t*fi£jjUB©&l©ai 2G. 12B©£ 

©■s'Xi'fcffiUTBftf *. cntcj:07* hU^h 

£/<*-i>yu B3 5«c*ufc«fc^cc, saa^a 

V3>H7 0 (a3 6#JB> «rJg«rr4fc«)©7 * h U 

[0 108]*«c. H3 8«C^bft:i: , >CC > 7# F-US? 
X Mg6 9 *J«fc0^a^ffl©^ 1 ©a 1 2 G©±ffifC 
fefcn>t\ *SM^'J3> (a-S i )K7 0£(£K-r 

fflffl&SPl 3G©*#S«W.tfl 37. 5nnrCA& 
#£Sti";=i>K7 0©RJft>13 7. 5nm£ 

T*. 

[oioo3*©g. i>7h*7fc*ai,>"c. 7*bu 

yxhH6 9«. •e©±<CfiSBSti-C(r>*?fSHi'y3 
>R7 0tifc«cB!*-r*. Ch«C<kO. H37«C*U 

fci^tc. 3fsa©^cts«r#*-4»a^7saaa»i 3 
G*»str*A;»©a«a4 L-c©*ass' 9 ? >«7 
o*»^«sn5. 

[o 1 1 o] jgftj/t. sei 1. #BMf)3>me 
8.70 fc«kc;#eamffl©® 1 ©a 1 2 b©*®jc*5 

H3 8(C^l,ft:«fc^K:. SfegmffllfflStS 
1 3 B 5fc*©«aa i IsXOft&Kl' 9 3> 

B7 2 (H3 9#«l) £#fiWSfc«>©7* hUi?Xh 
H7 1 

[0 1 1 l]aHC. t33 9tCwLA:«f:9K > 7* Vl>i> 
X FK7 1 *Ji0f#ea7Kffi©* 1 ©8 1 2 B©^BS«: 
tefc-)t, *SSt"J3> (a-S i ) K7 2*fiSHf 

±^©J:9«:. 3t^St©»»«:*jt,»x:». 
fflHISSPl 3B©^C»?tt«it«l 12. 5nm-C*$ 
*>6. *fiHVi;3>H7 2©fiat>l 12. 5nmi 

(0 112]*©«. >)7t*7&$:mi.>X. 

y^hH7 1*. -e©±tcsflas<rct,>a#g!iJ-'»j3 

>R7 2ttt > «CKi*r'&. CtltCfcO. S40KwL. 

fci^«:, Bf3©*#a*wT5*e3wffliaB®i 3 

B*H5fiW*fca>©«ttB4 tf©*ftHt' »; 3 >87 

2*J»B)isn*. 

(0 1 1 3] «±©<J:5K:i,T. -en*ti?JrS8©^lrS 

*wrs*&. »e. wa^ffliaiKWi 3R. 1 3 
g. 1 3B4»srr$ft:a>©attaibr©*sMi'y 
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3>K6 8. 7 0. 7 2#&feC<kK58*©XgK:<*;D 
&. Wfea^©S2©JSl 4R. 14G. 14B&, 

Sfecr t tow* <Dxgic J: o jfrdtr 5. 

[0 1 14] Sr. SSI lto<fctf#S»^!/:3>B6 
8. 7 0. 7 2©£BKfcfc-?t\ 7*H^Xh£& 

fc<o<c v *e^ffl(Dm20Jii4R^Krefcds5) 

[0 115]tSl>r. 04 2K7ftLfc<fc5fc, 7*hU 
i^X hg7 3 fc<fc 5/ V 3 >H 6 8 ©£ffi(Cbfc 
oT, «& *MmJB4>*2®ill 4R. 1 4 

g. 1 4 BviMLtctmfrhzmmt i,xwum 

iUrjm (S i N, > K7 4*£RT* # ±*&DJ:5 

*|QSWB^Cfc^-CO:, *fe&^ffi<Df&2<DSl 
4R<DBJ¥&0|iUf3 2. 8nmtW6>, gfbW 
3BB7 4<D&H*>3 2. 8nmin. 
C0 11 6] -e©& v »J7 h*7&£J8t,>T. 7* M/ 
^xhg7 3£ v *0±fcf^3hT!r>*g{b*^3SB 20 
7 4<t<hfc«:B*r£„ cn«c<i:D. 043tC7S(/fcJ: 

2<£®i 4R#fi&£<**i*. 
[ 0 1 1 7 ] %CC % Xttl K ^a*^©02©® 1 
4Rfc<fctf#&BV'J:3>K7 0. 7 2<Z>£®fcfcfco 
T, 7* hUi/Xh^U B^t,fcl>jl&<Z>vX* 

->?U B4 4fc7nLfc<fc5{t, »&&m/8<D3r2(D 
Si 4G£#J8TS/c&<D7* hU2?XhM7 5&ftft 

30 

[0 1 1 8] Slvt;. @4 5fc^Gfc<fc5*C. 7*hU 
5fcJ:Cf*SKVJ3>H7 0<Z>£ffl{cfcfc 

•or. SfbWJMs in. ) B7 8*j&kt*. ±a 

1 4 G<D&mimut3 I. In mV&ZfrL 3 
7 6££fcfcf&3:r*. CWC^D, H4 6fCm(,fcJ; 

toi2o)secs^ s«i k s*& Jifea^ra© 

®2<D«14R. 1 4GtoJ:c;#SS'>';=i>B7 2<Z> 

^ovx*£jBUT»*-rs. cn«:<fcD7*hu^ 

XF£A*-->y^ H4 7 (CmL 

^§©3*2 CD® 1 4B4«tt1-^fc«W)7* fU^Xh 

K7 7^jsrr& # 

[0 12 1] &t>T\ H4 BtCmbttX^K. 7* hi/ 
^Xh^7 7isJrC/#teS^ , ;n>S7 2CD^®«:t>^ 50 
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£<b*-f* (S i N, ) K7 8£i£Kr*. ±M 

{b*-f$B7 8<DBJ?fe2 2. 8nm*r*. 
[0 122]*<DI8. 7#hU 

yxhB7 7*. *<D±Kfi®snr(,>*s<k5r<f*B 
[0123] c » i omimmcis^x® i 

8Ji^LHi9^fiaoriftWlxyt$|gig(cJ:»), 0 
i *$ £ 2 {C7*Ufc£ 5 -f 9 1 0 # 

sasr*. ub»^?. c#$icgKxgicwr*sji 

[0124] ±&<o£ ^ *2m<m&vu, ffcfe. 
»a n&m;m%¥$mnmioR. iog. io 

x-f 7^>^3R^i o^«i§r^ct^rfr^ t,fc# 

VC> ^l/-^WX^3 1, 3 2. 3 3*rffll>S 
^1 (D^^S^tt^r^a-fex^feff^K^t^T^ 

[0125] (S3 <DS86<m«) «K % *#3PJ<D»3 
<5^£»<D^,«k:«e*x/ **>^^O^T3ft9ir 
05O*sJ:tfla5 i« k *^©jfc««:0&s#x4 

^^>y* J F80K, H-C«S8 1 K&&Ztitc& 

e. »a. «fe^«*^^a»fi(*8 0R. 8og. 
[0126] s«8 1 cc«. we^^ffl© 

3ri©®8 2R, 8 2G, 8 2 B(C-en«?ti»i6T^ 3 

y^c»«*wr^i©Eia8 1 r. »2(opa»8 1 
g. ^3<dihK8 i Ba*»ia<*n-a>*. ^i/-c. ^ 

& W&3^fflG>3in<DJI8 2R, 82G. 82 
Btt, C<Dmi<DC0flS8 1R. mzVWm 1G. »3 

<ocg»8 i B{c«w>jisn*^^{c^fi8$nTi^. c 
newn*. s«8 itoj:c;^fe. <aa. wes^/sos 

10H8 2R. 82G. 8 2 B ttS 1 c^OSCW&»fc» 
^SSl l*J:tf#&. ti& Wfe^fflO^lcDJil 
2R. 12G» 1 2B<hH-(?)»fi£^Wl/rc^cDr/ 

[o 1 2 7] ifcfe. sa wfta^m<D»i<DB8 2 

R, 8 2G. 8 2B(mt, *X-f 7 ^>^^8 0 

r-<t:ari<««(z»»«:«&*x-/^^>y*^ 
ioi^-o«}W4. mkxtm&mvx^z. *i 
x, m-om&gxic im-vfmztt l , ccn« 

[0 1 2 8] «T. H5 2ttULH5 5*#«M/r, $ 
^teO«®«:«^*X ^ * ^5RT 8 0 <DS£*t£0 
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Si «fcttB2©ISi&©J&B4JS&*Xg. ffc 
to^^a. »&. Wfe&mffl©S&l©H8 2R. 8 2 
G. 8 2B*JBfiH-4IgO*K:^^TSWr4. 
[0 129] *r. 05 2«CSU5U:^K: V 
#>»>6ft*81Si8 1 SrfflSW*. *I/C. 05 3«ci* 
l/fcj:5fc t C©8fi8l«C. 5SsfeS^ffl©01CDa8 
2RiHU3i>^tt«:W1-*Sl©IHl38 IRi. & 
fe«5sffl©S 1 ©B 8 2 G tn D 3 ^CTC^ttiiSTS^ 
2©0QS8 1Gt. Waa*ffi©»l©B8 2Bt0O 
3*5nJg«%^i*3©ISl®8 1 Bi*. Wttf-f* 10 

[0 130]£tc. B5 4«CJj*l,;fcJ:5tC. WAtfCV 
DSeJCfc"). Sfe. WS*wffl©ai©@8 2 
R. 8 2G, 8 2B*E)£*Sfc&©»B<!:l,T > W*. 
tf3r>**B8 2*Sfi8 l©£ffiOC*»fc-5tfi&Br 

[0 13 l )8<,>t. a5 5«c7pUc<fc5«t\ CMP 

(Chemical Mechanical Polishing ) i£CC<J:0. 
>WB8 2£. fitfe. W&^ffl©$l©H8 2 
R. 8 2G, 8 2B©Bra©KJS<c&*<fc5fi»&U ▼ 20 

wtrz. c*>i,t. »s. te«wffl©ai© 

88 2 R. 8 2G. 8 2BWSS8 1 «cg«>j£*ftfctK 

[0 132] CttKSHvc. 

1 ©«ft©»«*/ctiU 7 h 1 7^4ffl«,»-S»2 
©^©fcSWSHStfffifcB^T** A ? *>*SW-8 

5. CCTIi. *©S?«Kc»i!8tt£B-rS. 

[0 133] COJr^tc. *3Sft©#BJC«fcfttt\ * 

6. S©. Wfe8?j*JB©Bl©B8 2R. 8 2G. 8 2 30 

B#gfi8 i<ca«>jiinA:ttJ8T:^fiS3n*©-c t #* 

fe. »©. #feg^ffl©Sl©a8 2R, 82G. 82 
B©£B#H-¥ffl±K:fii9. ffrfe. @ 

fe. Wfe*^ffl©»l©B82R. 82G. 82B©B 

)?©£#«$<**». »e. wfe«mflij^^B» 

jt(*8 0R. 8 0G. 8 0 B©^ffi©S^*l/h$ < «t 
*. CtltCfcO. 8 0©Hffi©JF*i 

&#|SjJbf 4. 

[01341 (UfcgynSK) 05 Btt. *#&B©-£ 
tSO^ailUCftiil^S^HO-W^^Tfc©^*^. 40 

t®m&$ums.\ oob. ijBSn»©».««:ffs* 
x a •> * > yss* 1 0 tfljvfceta • jsng»is«^» 

S-Cfc*. 3gB. #;W7*>y3frfl0«:R*.-c83 
©^!6©»SfC«S3feX^ ?*>{/**8 0%ffll>*C 

4ferssc4tt^*rt>&<,>. HftS^aioo 
tt> WAifSs 1 0 1 itcuafc* ^ ■ 7 5 L >^f 1 0 
42*7cru-ftt«:Eao. aatcj:«)li«%seci 

[0135] c©s«tswsaai ootcfcna. ±aes 
^6fi©^»tcff *#ajssiiite&#x ? * > 1 50 
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o*ffli,»Ti»s©T. /j^ea<b*«Bi8rc*o. mm 
ms&icttvzim • KMSBfi^jss©ffi^K»s 
r*s«:wc&<. BSi6Sniffi&©rai>l6*©»H 

ssmmtm^m^sa^t^n^ov. com 
m&mm i o o \t%amm&m< . 

[ 0 1 3 6 1 fttf-T. *X-#»*>***10ttBBEM 

ai©**?**©?. Hss&Ksai oo tcmoitm 

if%* 1 o©Sfii 1 4UT*-#>©J:5iWfc©»iK 
©&3*3Wft#14«:J8«r>fttf. *gfc*fcS«l 1 (C 
BiRSttiCi^-C**©^. Z<V)tX4?9->m : i- 
1 0 1 0 0 tta > h 9 X H6|±*J 

[0137] J«±f&B©J&«*Ptf r*»W*»"»Ufc 

#. *»Wtt±ffiHte©»»«:(B«s#i*fc©rtt«: 

<. a^syf^ts-e**. tut*. ±iB?i»©»»c 
a. »a. fffe^^^BflHittioR. 1 

0G, 1 OBWlfWfcBBgtefJJBLTrtTSiSfcW?* 
0KO(,>-CBWil,fc#. jt^a«3t»©E 

[ 0 1 3 8 ] $tit x #u-z*-~)i>-?zi;zm^z>m 1 
©ntt©»s©Rje^ttt. y7h*7j£*«i,»sB2 

[01391 ±iei»©»src«. tfvzmm 0 1 ± 
m. ■ mMmmT&mic^xmLttifi. mm 

0 l©fU>0«cmtfKB2mmJ«rt©*fttt*W^* 
[ 0 1 4 0 ] Etc, ±ffiHtt©«»rtt. *aw©*^ 
r. ^ai?xi">3>sa:4©ffi!©a»*^s@t'N©B 

[0141] 

ra-WSSLBC. SB (*ft:BIS»») ©B^ <*te« 

s^e. e&. #a«m«7fe?*BmB«:**^a© 

T. BfiS*B#T*»). Tli£%^3<-r*CA*J-C* 
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&3fe©«JR©**W:8£ffit,»fc©r. *gfc£€:g«K: 
[0 143] */c. IS^l 0 «£«©&*-<-/ 

[o 1 44) mm\ e^i>i/2 5©i,>rn*i 20 

ft. 8ft. ^L^ffl*^^ti»i6fl:<OS@ (*fcttlffl 
ffiW) «r«liWif?SK. 81. 82. 83©i^-xy 

*S) fts&fei:#ffcSs5i& 8ft. &&&mm%&&® 

[0 145J *te. 8#®26fc^l,32©t,vrft*>l 

«ciB8©#x ^ 7 *s8*©SHi2Fi&c Jitut , jfc 

ft. 8fe, Wfegmffl^^B»jg«:©&ja (Sfcfctrai 30 

8£&*4£fcfc:, yn*x3H*<DSK&&*3Stc**. 
( 0 1 4 6 1 ttc. 8#E2 5 * tc\t$mm 3 2 CCS38 
<D*XY**>yS*©8£^{cJ;titt. m&. m 

ft. w&**ya©8 1 omnm&tcmib&tirttw&v 
j&ssh*©?. ^a. 8ft. #6«^ffl©si©s© 
mw®-wm±<cm , >. i,fc#r>r. 8ft. w 

&£^£©3fl©jg©Kg©£#f$g;*ft. & 

a. i?fe^fli^^s*s<*©^a©as*i/hs<tt 40 

[0l4 7]a*a3 3fcffitt©®»3bj36S-ett. 1 
^7c*Sl>tt2^KS3?dSJaft:*«W©ffia©*x 

» *\svm*.m,x x&rnz t\Z C t «C J: o -c 2 & 

^*5-@fc#3bS;*hS©t\ /J^Sfl^bWBlftr* 

m ©«&a^7S*rejii&tc& s. 

[0jB©n8tt89U so 
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[01] *WPI©SJ 1 ©358©fc8K:{&aifc:* A 
[02] 01fc^UfcifcX-f I 1 - 1 I 

[a 3 ) 0 i fc^fcjfc* -r 9 *>y#w)saxg4 
[04 ] 0 3©is«cti< xg*8w-r*fc«>©§rBB0 

[05] S4©XgK&<Ig£i»iBT£/t»©KtB0 

[06] 05©ig«:a<iet:Siwr*fca>©i6iE0 
-ca*. 

[07] 06©Xg«:8<Xg£8WT$fcs!>©»tH0 
■ca*. 

[08] 07©Igtc8<Ig£8WTSfc«>©&rE0 

raa. 

[09] 08©XgK8<Xg£t#PTfr*fc«>©8fH0 

-ca*. 

[010] 09©XgK8<Xg*SWrr*fci&©KB 
0-caa. 

[0 1 1 ] 0 1 0©xgtc8< xgfc&W? Sfc*©K 

ffi0-C«>*. 

[0121011 ©Ig«c8< Ig«:K^-r 2.&*©K 
ffi0T*S. 

[013)01 2©X«K8< Xg*5ftW*&fc«>©Sr 
ffi0-C*S. 

[0 1 4 ] 0 1 3©igtc8< xmzmi? zicwom 

B0"C**. 

[015) 01 4©XgtC«< JMi&m Sfc«>©W 
ffi0T*&. 

[016) 01 5©Ig«cB< Ig%i»W^Sfea>©R 
3B0T**. 

[017) 01 6©Xg(Ctt< Ig*5iW*Sfctf>©0 
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